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ABSTRACT 

The Atlantic Slope region consists of 
those streams flowing into the Atlantic 
Ocean from the Altamaha River system, 
Georgia, to the lower St. Lawrence River 
system, Canada, including rivers in New- 
foundland and Labrador. Forty species 
comprise the unionid fauna. Most of the 
species that are clearly of Interior Basin 
origin are a northern group that migrated 
around the northern end of the Appala- 
chian Mountains before the Pleistocene; 
there is a southern group that entered the 
Atlantic Slope region through a confluence 
of the Apalachicola and Savannah river 
systems, also in pre-Pleistocene time; there 
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is also an additional fauna originally of 
Interior Basin origin, but whose ancestry 
is more remote. 

INTRODUCTION 

The Unionacea and Mutelacea (Parodiz 
and Bonetto, 1963), or freshwater mussels, 
are found throughout the world, but it is 
in the Mississippi River system that the 
Unionidae have especially radiated and 
achieved their greatest diversity. This, the 
Interior Basin, embraces 1,200,000 square 
miles. The rivers are very old, and flow 
over vast limestone beds. Here is found a 
variety of shell forms which is rivaled only 
in a few species found in the rivers of 
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China. Within the Interior Basin, H. and 
A. van der Schalie (1950: 450) recognized 
the Ozark and Cumberland regions, each 
of which lias an indigenous union id fauna 
of its own, as well as the Interior Basin one. 

Continental North America is made up 
of the following additional regions. They 
are given essentially as defined by II. and 
A. van der Schalie (1950). The Pacific 
region is the area west of the Rocky 
Mountains. It has a very limited unionid 
fauna, which is clearly of Asiatic origin. 
Found there are several species of Ano- 
donta , Margaritifera margaritifera ( Lin- 
naeus), and “Gonidea” angulata (Lea), 
which may belong to the Asiatic genus 
Solcnaia Conrad. 

The West Gulf Coastal region consists 
of the streams flowing into the Gulf of 
Mexico from the eastern slope of Mexico 
north to, but not including, the Alabama- 
Coosa River system. Found there are 
several endemic genera of Unionidae. It 
has been tentatively suggested by both 
Simpson (1S92: 406) and H. and A. van 
der Schalie (1950: 452) that this might be 
regarded as a subregion of the Interior 
Basin. 

The Apalachicolan (or West Floridian) 
region was mentioned by II. and A. van 
der Schalie (1950: 450) and is now defined 
as consisting of those river systems flowing 
into the Gulf of Mexico from the Escambia 
to the Smvannee, and also including the St. 
Marys and the Sati 11a, which flow directly 
into the Atlantic Ocean. 

Peninsular Florida has representatives of 
only six genera. These consist of species 
derived mostly from the Apalachicolan and 
Atlantic Slope regions. This area will be 
discussed as a separate region in a sub- 
sequent report. 

The Atlantic Slope region includes the 
river systems flowing into the Atlantic 
Ocean from the Altamaha, Georgia, to the 
low'er St. Lawrence, Canada, as w 7 ell as 
those of Newfoundland and Labrador. The 
Unionidae of this region are of Interior 
Basin origin, but on the Atlantic slope the 



species are smaller and are neutral in color. 
Yet, the only tw o species of Unionidae with 
true spines, Elliptio spinosa (Lea) and 
Pleurobema collina (Conrad), occur here. 

Because the Atlantic Slope region has 
distinct northern and southern assemblages 
of species, it has been divided here into the 
Southern Atlantic Slope region, which ex- 
tends from the Altamaha River system, 
Georgia, to the James River system, Vir- 
ginia, and the Northern Atlantic Slope 
region, wdrieh extends from the York River 
system, Virginia, to the lower St. Lawrence 
River system, Canada. Between the York 
River and the glacial drift border (roughly 
along the Pennsylvania-New York bound- 
ary) are found all of the Unionacea that 
repopulated the Northern Atlantic Slope 
region north of the limit of glacial drift. 

The Unionacea, or freshwater mussels, 
offer tw 7 o advantages for zoogeographic 
study: 1) As shown in the systematic por- 
tion of this paper, there are a reasonable 
number of species, most of which are 
clearly distinguishable, and wLose generic 
affinities have been revealed rather clearly 
by Ortmann (1911; 1912a). 2) They have 
a limited mode of distribution, being un- 
able to pass over land from one drainage 
system to another. Their ability to move 
betw een drainage systems is dependant on 
the mobility of fishes to w 7 inch the glochidia 
attach themselves. Of the primary fresh- 
water fishes, Myers (1938: 343) stated, 

“They are inescapably confined to their own 
particular drainage systems and can migrate 
from one isolated stream basin to the next 
only through the slow physiographical change 
of the land itself (stream capture, etc. [base- 
leveling] ).” 

For this reason the distribution of the 
Unionacea gives evidence of former stream 
confluences and of flooding in baseleveled 
coastal regions. 

Van der Schalie (1945) convincingly 
illustrated the use of Unionidae as a means 
of tracing major stream confluences. He 
also reviewed the old controversy over 
mechanical distribution, w hich implies that 
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unionid distribution is haphazard and for- 
tuitous, caused by aquatic birds to whose 
feet gravid females may occasionally be- 
come attached. This theory postulates that 
the shell will be carried to a different river 
system, and that there the glochidia will 
be released and will find a suitable host 
fish. No one has actually established that 
Unionidae have been successfully spread 
by birds in this manner, but even granting 
this possibility, there is no evidence that 
it is, or was, an important method of dis- 
tribution, since zoogeographic data fail to 
substantiate unionid distribution by any 
agent other than fish. 

In their discussion of the freshwater mol- 
lusks of the Apalachicolan region, Clench 
and Turner (1956: 103) support the idea 
that that fauna was distributed by me- 
chanical means, though they are vague as 
to what those means might have been. 
Exception is taken here to their theory of 
distribution, but only as far as the 
Unionacea are concerned. 

The Apalachicolan Unionacea were re- 
studied, and it is demonstrated here that 
their general distribution is not fortuitous. 
References are made to some of the 
Unionidae of the Alabama-Coosa River 
system to illustrate the origin of some of 
the Apalachicolan species and to illuminate 
the sequence of stream captures which 
affected the distribution of both Apalachi- 
colan and Southern Atlantic Slope Unioni- 
dae. 

In his classic study of the influence of 
the Alleghenian Divide on the distribution 
of mollusks and crayfish, Ortmann (1913a) 
assumed that the Unionidae were dis- 
tributed by natural means. Both by choice 
and because of the confusion in which he 
found the svstematics of the southern 
species, his work was limited to the 
Atlantic side of the divide, primarily to 
the species of Unionacea found on the 
Northern Atlantic slope. 

In the present study, the' distribution of 
the Apalachicolan and Atlantic Slope 
Unionacea is analyzed, and, with the ex- 



ception of Margaritifera margaritifera 
( Linnaeus), Alasmidonta marginata (Sav), 
and Anodonta cataracta fragilis (Lamarck), 
which are beyond the scope of this paper, 
all of the Atlantic Slope Unionacea are 
included and their nomenclature is revised. 
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PART I. THE ZOOGEOGRAPHY OF THE UNIONACEA 
OF THE APALACHICOLAN AND ATLANTIC SLOPE REGIONS 



CHAPTER 1 

The distribution of the Unionacea in the 
Apalachicolan region as evidence of a 
former confluence of the headwaters of the 
Alabama-Coosa, Apalachicola, and Savan- 
nah river systems. 

Figure 1 illustrates the propinquity of 
the headwaters of the Alabama-Coosa, 
Apalachicola, and Savannah river systems. 
Van der Schalie (1945) made it clear that 
there was once a connection between the 
Tennessee and Alabama river systems; this 
connection is of interest here since certain 
unionid species of the Alabama-Coosa 
River system are discussed in this paper. 
Matteson (1948a: 131) following, in part, 
Hayes and Campbell (1894), suggested 
that in the late Tertiary, the Chattahoochee 
River of the Apalachicola River system 
captured a tributary of the Etowah River, 
of the Alabama-Coosa River system, and 
that the Savannah River then captured one 
of the tributaries of the Chattahoochee 
River. This present study supports these 
geomorphologieal assertions, but in a dif- 
ferent order. The distribution of Apalachi- 
colan species in the Savannah River system 
seems to indicate that this system may 
first have been connected to, and later 
separated from, the Chattahoochee River 
before the latter was connected to the 
Alabama-Coosa River. These conditions 
would explain why certain species found 
in both the Alabama-Coosa and Apalachi- 



cola river systems are absent in the 
Savannah River system. 

To understand the origins of the Unioni- 
dae of the Southern Atlantic Slope, it was 
necessary to study the distribution of the 
superfamily Unionacea in the Alabama- 
Coosa and Apalachicola river systems. 
Further, the whole Apalachicolan region 
had to be considered, to determine if it 
could be established that unionid distri- 
bution there is not fortuitous. 

The Apalachicolan region defined. This 
region is regarded here as consisting of the 
river systems flowing into the Gulf of 
Mexico, from the Escambia to the Su- 
wannee. Also included are the St. Marys 
and Satilla, although they flow into the 
Atlantic Ocean (Plate 1), because, as Table 
1 shows, their modest unionid faunas con- 
sist entirely of species found in the Apa- 
lachicolan region, and further, because 
EUiptio evassidens emssidens and E. c. 
downiei occur in them, respectively, and 
are dominant. 

According to Cooke (1945 : 273), in the 
early Pleistocene, during the Aftonian 
interglacial stage when the Brandywine 
terrace (Citronelle Formation in the South- 
east) was formed, the sea level was 270 
feet above the present level. If this were 
so, most of the area occupied by the 
present St. Marys and Satilla river systems, 
and virtually all of Peninsular Florida, 
were inundated, with the exception of 
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Text-figure 1. Northern Georgia, illustrating the propinquity of the headwaters of the Etowah River (ER), of the 
Alabama-Caasa; of the Chattahoochee River (CR), of the Apalachicola; and of the Savannah (HSR) river systems. The 
topographic areas are the Appalachian Mountains (AM), Appalachian Valley (AV), and the Piedmont Plateau (PP). The 
Blue Ridge divide (BR) is indicated by large dots. The minor divides are indicated by smaller dots. (After Keith, 1925, 
pl. 29.) 



several small islands in the vicinity of 
present Polk County (Cooke, 1945: 273). 1 

It is now generally agreed that this flood- 
ing took place in the Upper Miocene (Alt 
and Brooks, 1965: 408). 

MacNeil (1950: 9S, 99) casts doubt on 
Cooke’s evidence on the extent of Aftonian 
flooding, and on the basis of his identifi- 
cation of marine terraces concludes that the 
Citronelle Formation is of subaerial origin, 
and that there is no evidence to indicate 
that the sea ever transgressed it to an alti- 
tude of more than 150 feet during the 
Yarmouth interglacial stage. This flooding 
is now thought to have occurred during the 
Pliocene. MacNeil’s detailed map (pl. 19) 
shows that even at 150 feet Peninsular Flor- 



1 Orange (Ocala) Island, referred to by Clench 
and Turner (1956: 101), was a land mass that 
was separated from the continent by the Suwannee 
Strait during the late Oligocene (Vaughan, 1910: 
156), and its existence appears to have had no 
bearing on the present unionid fauna. 



ida was reduced to a number of small is- 
lands where a unionid fauna might have 
had refugia. In any case, except for a small 
portion of the Satilla River which is above 
the area of maximum flooding, the remain- 
der of it, and all of the St. Marys River, is 
of more recent origin (see p. 289). 

It is assumed that these two rivers were 
mostly repopulated from the west. The ap- 
pearance of Elli])tio c. crassidens in the 
Pliocene of Florida (see note on p. 271) 
indicates that it has been present in this 
general area over a long period of time. 

Analysis of the distribution of the species. 
The Apalachicolan and Atlantic Slope 
regions consist of a number of independent 
river systems, some with quite different 
faunas. Table 1 shows all of the Unionacea 
known from the individual Apalachicolan 
river systems, systematically arranged. 
Some differences in species concepts and 
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Table 1. Distribution of the Umonacea of the Apalachicola \ region and 

RELEVANT SPECIES OF THE ALABAMA-COOSA RlVER SYSTEM. 






1 . 


Margaritifcra hcmbeli (Conrad) 


X 














[/ 


2. 


Fusconaia succissa (Lea) 


X 


X 


X 












3. 


Fusconaia escambia Clench & Turner 


X 


X 














4. 


Quincuncina infurcata (Conrad) 








X 


X 


X 






5. 


Quincucina burled Walker 






X 










X 


6. 


Ambloma boykiniana (Lea) 


X 






X 


X 








7. 


Ambloma neisleri (Lea) 








X 








X 


8. 


Ambloma perplicata* (Conrad) 


X 


X 












2/ 


9. 


Plcuroboma strodeanum (Wright) 


X 


X 


X 












10. 


Plcuroboma pyriforme (Lea) 








X 


X 


X 




X 


11. 


Elliptio crassidens crassidens (Lamarck) 


X 






X 






X 




12. 


Elliptio crassidens downiei (Lea) 














X 




13. 


Elliptio fraterna (Lea) 






X 


X 








3/ 


14. 


Elliptio complanata (Lightfoot) 








X 










15. 


Elliptio icterina (Conrad) 


X 


X 


X 


X 


X 


X 


X 


X 


16. 


Elliptio arctata (Conrad) 


X 


X 




X 










17. 


Elliptio lanceolata (Lea) 


X 






X 






X 




18. 


Elliptio jayensis (Lea) 










X 


X 






19. 


Elliptio nigella (Lea)* 








X 










20. 


Elliptio chipolacnsis (Walker) 








X 










21. 


Elliptio sloatiana (Lea) 








X 


X 






X 


22. 


Uniomerus tetralasmus (Say) 


X 


X 


X 


X 


X 


X 




4/ 


23. 


Alasmidonta triangulate (Lea) 








X 










24. 


Alasmidonta wrightiana (Walker)* 










X 






X 


25. 


Anodonta grandis Say 






X 


X 


X 






X 


26. 


Anodonta cataracta cataracta Say 






X 


X 








X 


27. 


Anodonta imbecilis Say 


X 






X 


X 








28. 


Anodonta peggyae Johnson* 






X 


X 


X 


X 


X 




29. 


Anodonta couperiana Lea 








X 


X 






30. 


Anodonta suborbiculata Say* 


X 














X 


31. 


Anodontoides radiates (Conrad)* 


X 






X 








X 


32. 


Strophitus subvexus (Conrad)* 








X 








5/ 


33. 


Obovaria rotulata (Wright)* 


X 














X 


34. 


Carunculina parva (Barnes) 


X 


X 


X 


X 


X 


X 




X 


35. 


Villosa vibox (Conrad) 


X 


X 


X 


X 


X 


X 




X 


36. 


Villosa lienosa ( Conrad ) 


X 


X 


X 


X 


X 


X 






37. 


Villosa choctawensis Athearn* 






X 






X 


X 




38. 


Villosa villosa (Wright) 








X 


X 


X 


39. 


Lampsilis excavates (Lea) 


X 






X 


X 


X 




X 


40. 


Lampsilis claibornensis (Lea) 


X 


X 


X 






41. 


Lampsilis haddletoni Athearn* 






X 


X 










42. 


Lampsilis binominatus Simpson* 










X 




X 


43. 


Lampsilis anodontoides (Lea) (6) 


X 




X 


X 


X 






44. 


Lampsilis australis Simpson 


X 




X 












45. 


Lampsilis jonesi van der Schalie* 






X 











River system 



